This paper examines the factors that affect adoption of agroforestry and integrated soil fertility management (ISFM) practices in Southern Africa. Agroforestry practices, especially evergreen agriculture and conservation agriculture with trees have emerged as sustainable measures of addressing land degradation and loss of soil fertility. Although agroforestry is known to be beneficial to farmers and the environment, its adoption rate falls far behind the projected goals. The present study reviewed several publications on adoption of agroforestry in Southern Africa and complemented the review with household and key informant interviews to obtain evidence from farmers and promoters of the technologies on the factors affecting adoption. The study revealed that the major factors affecting adoption of agroforestry fall into two main categories of socioeconomic and biophysical factors. The factors are high initial costs of agroforestry practices (75%), low extension knowledge (69%); unavailability of agroforestry germplasm (69%) for economic, social and biophysical categories respectively. Up to 84% of the key informants indicated that awareness of the connection between agroforestry and land quality improvement could lead to wide scale adoption of the technology. We conclude that Government policies will strongly influence adoption of agroforestry technologies. There is need to institutionalise sustainable agricultural land management practices through policy formulation, budgetary allocation for extension officers and farmer training and starter up inputs. Promotion of agroforestry should be coupled with investment in awareness creation, farmer-centered approaches in selection of technology and provision of inputs in the initial stages. Strong collaboration among policy makers, researchers and extension providers will be required to harmonise messages to be delivered to farming communities.
Introduction
Most countries in Southern Africa largely depend on agriculture in order to achieve economic growth. Agricultural activities provide about 70-80% of employment and 40% of Africa's export earnings (FAO, 2006) . It follows therefore that a well-performing agricultural sector is fundamental in addressing hunger, poverty and inequality through the attainment of the Millennium Development Goals (MDGs) by 2015. In Southern Africa the economic challenges are exacerbated by the rapidly increasing population and the increased demand for food that has resulted in tremendous amount of pressure on the land base (NEPAD, 2003; Kwesiga, 1999) . Many smallholder farmers are in a state of poverty and cannot afford industrial inputs to improve yields (Thangata et al., 2007) . The problem of food insecurity and poverty in Southern Africa is thus compounded by pronounced environmental degradation and loss of valuable natural assets such as forests. The degradation of land and loss of soil fertility is caused by the breakdown of the traditional production system and low adoption of strategies for managing natural resources (Kwesiga et al., 1999) . The need to improve soil fertility has become a very important issue in development policy.
technologies have increasingly become available to more and more smallholder farmers in Southern Africa (Mafongoya, 2000; Kwesiga et al., 2003) . Three of the most promising low cost agroforestry practices for soil fertility replenishment are the use of improved tree fallows, relay cropping and mixed inter-cropping (Ajayi & Catacutun, 2012; Ajayi et al., 2008) . Besides improving soil fertility and land quality, agroforestry systems help to suppress weeds, enhance the hydrological cycle, and increase the amount of carbon in the soil. Agroforestry ensure provision of non-timber products such as fruits, fodder, energy and fibre. In order to gain from the advantages of agroforetry and conservation agriculture, the two are combined in what is referred to as Conservation Agriculture with trees (CAWT) (Mutua et al., 2014) . Conservation Agriculture with trees is practiced in Malawi, Mozambique and Zambia to further boost soil performance. In this, soil cover can be from living crop such as Mucuna pruriens, pigeon peas and peas.
The experiences of farmers with agroforestry and conservation agriculture with trees led to the evolution of the concept of Evergreen Agriculture, one of several types of agroforestry in which more intensive farming integrates trees into crop and livestock production systems at various scales -field, farm and landscape. Even though agroforestry brings forth several benefits to farmers it has received mixed reactions from farming communities in Southern Africa. Adoption rates for agroforestry practices have not been as fast as desired (Clarke & Matose, 1992; Sibanda, 1992; Chirwa, 2000; Makaya, 2000) . We define adoption as a decision to make full use of an agroforestry technology or Evergreen Agriculture as the best course of action (Rogers, 2003) . Literature review shows that both biophysical and socio-economic statues of the farmers have played a role in the levels of adoption. Input and output uncertainties (regarding the costs of technology use and added benefits) are forms of risk that farmers face when deciding whether or not to adopt new technologies. Earlier studies (Binswanger, 1980; Antle, 1987) reported that farmers in developing countries are risk averse and therefore tend to delay the decision to adopt new technologies. A clear understanding of the influential factors in farmer decision-making regarding adoption of agroforestry and evergreen agriculture is crucial in improving land management practices for sustainable livelihoods. This study was initiated with the aim of establishing the challenges for adoption of agroforestry in Southern Africa.
Methodology
The study assessed adoption of agroforestry in selected countries in Southern Africa from August to December, 2014. The region falls within the Zambezian ecoregion with mostly miombo woodlands dominated by Brachystegia, Julbernardia and Isoberlinia species. The miombo woodlands characterize the upland plateau ecoregion of Southern Africa, found within an altitude ranging from 600 -1200 metres and have a mean annual rainfall ranging from 800 -1400 mm. The major staple food crop for the region is maize. Several agroforestry trees species such as Faidherbia albida, Leucaena leucocephala, Sesbania sesbania, Tephrosia vogelli, Senna spectabilis, Cajanus cajan are being promoted for improving soil fertility. The study assessed experiences in Malawi, Mozambique, Zambia and Zimbabwe.
Data Sources

Primary Data
Primary data were obtained through formal interviews where a checklist was administered to key informants from organizations promoting agroforestry technologies. A total of 58 Non governmental organizations and government departments were identified. Organizations that had implemented agroforestry practices for more than eight years were targeted. Of the sampled 58 key informants, fourty five responded to the checklist through discussions held at their offices while five of them responded through emails and eight did not respond making a total of 50 key informants who provided responses. The checklist for key informants sought data such as length of time when stakeholder has been promoting agroforestry, technologies promoted, factors promoting and reducing adoption of technologies, incentives encouraging adoption among others. The other primary data was obtained from a household survey conducted with 120 smallholder farmers from three districts of Mzimba, Northern Malawi, Ntcheu in Central Malawi and Zomba in Southern Malawi. In Mzimba households were sampled from Champhira Extension Planning Area (EPA) with average household size of 6 and farm size of 3.2 ha.Champhira has 13,450 farm families and the farmers grow tobacco, maize, potatoes, tomato, beans and vegetables. In Ntcheu households came from Manjawira EPA with 20,279 farm families with an average of 0.6 ha per households and farmers mostly grow maize, beans.
In Zomba the survey was conducted in Malosa EPA with a total of 20,018 farm families and an average land holding size of 0.4 hectares and mostly growing maize, cassava, sweet potatoes, tobacco, pigeon peas and ground nuts. The sample composed of 44% (n = 53) males and 56% ( n = 67) females. The three districts were selected as they have had agroforestry interventions for the past 20 years implemented by government, NGOs 
Secondary Data
The secondary data collection adopted a method used by Muhumuza and Balkwill (2013) . Data was obtained through a review of literature on the challenges and opportunities for adoption of agroforestry, conservation agriculture and evergreen agriculture. The literature reviewed was systematically selected from the internet mostly Access to Global Online Research in Agriculture (AGORA) supported by the Food and Agriculture Organization. Other search tools for full articles included use of Google and Google Scholar. Web searches were conducted from August 2014 and December 2014. The search terms used separately or in combination included: "Agroforestry southern Africa", "Agroforestry challenges southern Africa", "barriers to agroforestry adoption" "Conservation agriculture adoption", "Conservation Agriculture Southern Africa, "smallholder farmers conservation agriculture", "evergreen agriculture adoption", "integrated soil fertility management Africa" and "land productivity southern Africa". The web search resulted in 172 journal articles, books, technical papers, working documents, and theses which are collectively called "publications" in this paper. Of the 172 publications, 57 met the criteria for selection and inclusion. A publication was selected for review if it met the following criteria:
1) when it appeared in a peer reviewed journal, conference proceedings, project reports and theses.
2) reported major challenges to adoption of agroforestry, conservation agriculture and evergreen agriculture in southern Africa
3) Reported on opportunities and lessons learnt from case studies or project implementation experiences on agroforestry, conservation agriculture and evergreen agriculture in southern Africa.
Data Analysis
The procedure of reviewing the publications followed guidelines recommended by Randolph (2009) . Deductive coding of text as explained by Fereday and Muir-Cochrane (2006) was conducted on each of the selected publications. A factor was considered "positively contributing to adoption" if the publication reviewed stated that the presence of the factor contributed to adoption. If an approach such as the inclusion of chemical fertilizers in Government-sponsored Farm Input Subsidy Programme (FISP) improved yield of annual crops by farmers but discouraged adoption of integrated land management technologies, it was categorized as "factor responsible only for failure of adoption". Data from household questionnaire was analyzed using Statistical Package for Social Scientists (SPSS) version 17.0 and descriptive statistics that included the use of frequency distributions and percentages was used. Calculation of the percentage was used as a tool of analysis for interpreting of the qualitative information gathered from respondents. Data collected from key informant interviews was compiled into similar thematic areas in the field and summarized into percentages.
Results
Agroforestry Technologies Adopted by Small Holder Farmers
Results of the farmers household survey with an average land size of 0.4 ha shows that among available technologies mixed intercropping (33.7%) and retention of trees on farmland (25%) have relatively higher rates of adoption ( Figure 1 ) than improved fallow and biomass transfer. 
Factors Affecting Adoption of Agroforestry
Interviews from key informants and households' interviews and review of publications on adoption of agroforestry and evergreen agriculture all point to two major categories of factors affecting adoption namely socio-economic and biophysical (Franzel et al., 2001 ). Data from review shows that there were 7 biophysical aspects that had an influence on the level of adoption of the agroforestry as compared to 15 socio-economic factors. About 30% (16) of the key informants attributed low adoption to biophysical factors while 26% (n = 32) of households indicated that biophysical factors are responsible for low adoption. The reviewed publications showed 38.4% attributing low adoption to biophysical while 58.7% suggested that socioeconomic challenges were responsible for low adoption while 70% of households implied that socioeconomic factors were responsible for low adoption of technologies.
Age of farmers adopting agroforestry is considered an important aspect and this study has shown that most adopters are those within the age intervals of 31 to 40 years followed by 20 to 30. This age group range of 20 to 40 years contributes 47% of total adopters of the technology. However, the overall results show that there are no significant variations in adoption ratios of the technology among other age groups thus those farmers within 41 to 50 years contributed 17.5% likewise those within 51 to 60 years had 17.5%, those within age group of 61 to 70 and greater than 70 years contributed to 14.5% and 3.5% respectively.
Other equally important factors identified by respondents as affecting adoption of agroforestry included high expenses related to inputs as indicated by 31% of the respondents while 22% indicated lack of knowledge and skills in agroforestry and this was complemented by the indication that there is inadequate extension support ( Figure 3 ). 
Responses from Key Informants on Factors Affecting Adoption of Agroforestry
Complementing the household survey results were findings from key informants where low extension capacity contributed to the low adoption as indicated by 69.4% while 16.7% of the key informants perceived the capacity of extension to be strong. However, some key informants were of the opinion that understanding of relationship between climate change and land degradation (86.1%), participation in the tobacco industry (75.0%), early rewards from some multipurpose tree species (63.9 %) can substantially contribute to increased adoption rate (Table 1) . In addition, information from key informants strongly support the findings from household surveys on aspects relating to: high initial cost of labour and herbicides (75.0%), poor understanding of integrated soil management practices (55.6%), limited land availability (47.2%), participation of different stakeholders providing conflicting extension messages (52.8%), and absence of a guiding policy (33.3%) ( Table 2 ). However, 33% of the key informants indicated that existence of several stakeholders in agroforestry promotes the extent of adoption 
Revelations from Selected Publications on Factors Promoting Adoption of Agroforestry
Previous studies reviewed have shown that farmers' participation in agroforestry practices and evergreen agriculture has been positively correlated with adoption (Table 3) . About 66.7% of the reviewed publications found that indigenous agroforestry practices that promote the retention of soil fertility improving tree species such as Faidherbia albida in farmer maize fields and those that promote use of multipurpose trees has improved the level of adoption of agroforestry practices (Table 3) . 
Factors Hindering Adoption of Agroforestry as Revealed in Selected Publications
In total, 69.0% of the reviewed publications show that most farmers in Southern Africa have small land size which poses a challenge to adoption of some recommended agroforestry practices. Apart from land size, tenure also emerged as an important factor in adoption of agroforestry as evidenced by up to 50.6% of the publications that indicated that some agroforestry practices are difficult to adopt under communal land ownership (Table 4) . Therefore high initial costs of agroforestry, small land size, lack of capacity by extension officers to train farmers, high illiteracy rate among the small holder farmers, insecure land tenure and low access to seed are among the factors contributing to low adoption of agroforestry technologies. On the other hand, competing uses for crop residues is the most important factor that determines adoption of conservation agriculture (Table 4) . 
Discussion
There are many factors affecting the adoption of both agroforestry and evergreen agriculture. Some factors have a promotional effect on adoption than others. Adoption is determined by several factors including socioeconomic and biophysical factors that are governed by a set of intervening variables such as individual needs, knowledge about the technology and individual perceptions about methods used to achieve those needs (Thangata & Alavalapati; , Noordin, 1996 . The importance of socioeconomic factors was further highlighted when all the factors were grouped into two categories where fifteen socio-economic factors as compared to seven biophysical factors affected adoption of agroforestry technologies. This is an important finding as it re-emphasizes the importance of considering socioeconomic context in designing agroforestry and evergreen agriculture technologies. It came out clear that the number of extension visits is very low and most of the existing staff needs more motivation to do quality work. This is in agreement with work of Matata et al. (2010) who argue that extension contact is a key variable in developing a favourable attitude among farmers towards adopting a technology. Low adoption due to lower extension visits implies that extension agents are of paramount importance in changing the mind set of farmers towards adopting agroforestry based technologies. The low number of extension visits is attributed to the low extension staff-farmer ratio in Southern Africa where countries have an average of one extension officer to two thousand (1:2,000) farmers against the standard recommended ratio of 1:500 (Masangano & Mthinda, 2010) . Frequent contacts with extension agents may increase knowledge acquisition by farmers through demonstration plots on farmers' fields and this increases their understanding of the technology and improves rate of adoption. Furthermore, there is poor understanding of tree management among extension staff. This is depicted by the low numbers of tree seedlings that survive in comparison to tree seedlings distributed to farmers. In addition, there are minimal extension materials for efficient training of farmers on available agroforestry practices and other integrated land management technologies. It is therefore implied from the study that part of the low levels of adoption can be attributed to low levels of awareness of certain agroforestry technologies. The presence of various research and extension projects from development partners has improved the level of delivery of extension services (Noordin, 1993; Phiri et al., 2004) . While most extension workers promoting agroforestry practices argued that incentives in form of cash transfer did not lead to adoption, isolated cases of cash transfer have shown positive effect on adoption. It is likely that what matters is to understand the dynamics in which the incentives are provided. Unlike many cases where incentives were provided for just planting agroforestry tree species the success stories were unique in that the incentive are tied management of the trees at different stages. This meant that farmers were getting cash rewards for survival of tree seedling and better management that eventually led to ownership and adoption of the technology. Farmers were then able to use the cash for other household needs to solve short term socio-economic challenges.
Regarding age, it was learnt that younger households are more risk takers relative to older households and thus likely to adopt agroforestry technologies. This may be because younger people have longer planning horizons and may be more willing to take risks than older people. In addition, management of some of the agroforestry technologies are labour demanding in the initial stages thereby not favouring the category of old farmers. Male household heads have more access to extension services than female household heads thus making it difficult for women in Southern Africa to have adequate access to extension services compared to their male counterparts (Doss & Morris, 2001; (Thangata et al., 2003) . This disagrees with findings of Ipara et al. (1992) who found out that female headed household had more land under trees than male headed households. This explains the role of women in society, which meant they get affected more in case of scarcity of forest resources (Mutoro, 1997) . Female headed households experience more socio-economic and socio-culture challenges in adopting agroforestry technologies. Despite these challenges, female headed households are crucial stakeholders in ensuring the wide-scale adoption of agroforestry and evergreen agriculture. Related to extension is the pluralistic approach of extension by different stakeholders both government and nongovernmental organisations that has led to confusion of farmers as sometimes conflicting messages are provided to farmers. Another source of conflict in extension is the competing uses for maize stovers where extension workers promoting livestock production recommend use of maize stovers as feed while proponents of conservation agriculture recommend them to cover soils to improve moisture content, increase organic matter and soil fertility. Another example of conflicting or unclear or confusing messages is the question on the similarity between 'zero tillage', 'minimum tillage' and 'reduced tillage', 'under sowing' and 'intercropping'. It is generally expected that these terms mean the same practice, but some key informants pointed out that this leads to confusion. The confusion over the applicability of conservation agriculture is also compounded by the use of different terms (Mazvimavi & Twomlow, 2009 ).
There is also evidence of conflicting messages on size of pits for maize planting in conservation agriculture with trees. Another factor that determines farmers' adoption is the availability of labour where its shortage has tended to discriminate against categories of farmers when tree production requires a high input of labour (Kerkhof, 1990) . Although some agroforestry technologies have been reported to increase maize yields, they are reported to have high initial labour costs especially for pruning and incorporation of biomass. The use of family labour is important in smallholder agroecosystems. Labour is so important that Thangata (2003) found that farmers went on to modify an introduced agroforestry technology in Zomba, Malawi in response to low labour availability. It is important to consider that economic value of trees is a key factor in farmers' adoption (Scherrs, 1995; Ayuk 1997) and the type of tree species available to the farmers for planting. Farmers in most cases tend to accept fast growing tree species that yield benefits early rather than those that have long maturity periods. The other costs associated with conservation agriculture with trees are the cost of herbicides. Herbicides are expensive, hard to find locally and require specialized equipment to apply.
Limited land availability limits the type of technology that farmer can put into practice thereby negatively affecting adoption of agroforestry. This has been reported in areas where there is high population density like Southern Malawi such that the best technology becomes tree-crop intercrop. Agroforestry technologies that require larger piece of land such as tree-crop fallows would be a barrier to adoption by small holder farmers with land of less than 1 hectare. Thangata et al. (2007) reported that farmers in Southern Malawi with small land holdings resorted to adoption of maize tree intercrops of species like Gliricidia sepium, Sesbania sesban, Leucaena species and pigeon peas. In addition land tenure is crucial in adopting agroforestry as farmers are very willing to invest on land whose security is guaranteed. Farmers feel that if they do not own the land then they cannot own the trees planted on that land (Chitakira & Torquebiau 2010; Kabwe, 2010; Ipara et al., 1992) . This is in agreement with findings by Place et al. (2011 ) where they report that even in matrilineal societies of Southern Malawi where land tenure is under the women, the decision making power of women regarding tree planting is not guaranteed. This agrees with findings of Kwesiga et al. (2003) where farmers are more committed to efficiently manage individual woodlots as compared to communal woodlots. Since most trees take longer before benefits can be reaped multipurpose tree species that provide benefits such as fruits, firewood, grain as in pigeon peas positively contribute to the wide-scale adoption of agroforestry. Research findings as reported by Chintu et al. (2002) confirmed that the use of agroforestry options like biomass transfer for vegetable production and mixed intercropping, that give benefits within the same season facilitated quicker and wider agroforestry adoption. Other agroforestry products such as early wood harvests for fuel and construction from plots have improved adoption rate (Chirwa et al., 2003 Inadequate availability of seed and seedlings is one of the barriers to adoption of agroforestry. Agroforestry seed planted by rural communities is mostly procured through local farmer collection and nongovernmental organizations. In the Southern African region, Forest Research Institutes or Commissions are responsible for production, collection and marketing of agroforestry seeds but they do not have adequate capacity to meet the high demand for agroforestry seed due to low funding by their governments. Some non governmental organizations and community based organisations often carry out their own seed collection to supply seed to farmers directly as a way of cutting costs even through quality, purity and source of the seed is not guaranteed (Pedersen & Chirwa 2005; Nyoka et al. 2011; Phombeya, 2012) .
Conclusion
Agroforestry generates significant public environmental services such as biodiversity, watershed protection, and carbon sequestration for which market failures exist. Without government involvement in providing enabling policy and greater incentives, the level of adoption will be very minimal. Both biophysical and socioeconomic factors have a bearing on the level of adoption. However socioeconomic factors are more crucial for adoption. Some of the factors limiting wide-scale adoption of agroforestry practices include low extension capacity, high initial costs of agroforestry practices and low access to agroforestry tree seeds. The increased understanding, among farmers, of the connection between land productivity and land quality can be an opportunity that could lead to wide scale adoption of agroforestry practices. Farmer-centered approach to research and development in agroforestry remains the key to wide-scale adoption of agroforestry. This implies that practices recommended for communities and regions should be tailor-made to conforming to the prevalent socio-economic conditions of the farmers. Although some facts about the collected data are unique to Malawi, the publications reviewed show a high potential of applicability of these findings in most parts of the southern Africa region. The factors discussed have some policy implications in that if adoption of agroforestry technologies in Malawi and Southern Africa has to be improved by increasing extension staff to improve contacts with farmers. This suggests that Non governmental organizations and government should focus on strengthening its extension arm to develop more interpersonal contacts with potential adopters. The application of these results is that policy makers, researchers and extension providers should closely work together with farmers in identifying suitable agroforestry technologies on a case by case basis to ensure effective adoption and scaling out.
